Abstract: This work deals with exact solutions of (2+1)-dimensional
I. Introduction
Several nonlinear evolution equations (NLEEs) occur in various fields of mathematical and physical sciences as well as in Engineering like biology, fluid dynamics, quantum and plasma physics, thermal engineering and optics [1] [2] [3] [4] [5] etc. To understand the complex phenomena of NLEEs, it is quite demanding to get its closed form solutions since such solutions are much helpful to analyze directly the physical nature of the systems. Author added his contribution in the same direction since he is seeking the closed form solution of the following (2+1)-dimensional Calogero-Bogoyavlenskii-Schiff (CBS) equation + + 4 + 2 = 0, (1.1) where = ( , , ) is used for brevity. In the article, subscript occurring with a term denotes its partial derivative with respect to the subscript variable. In Eq. (1.1), describes the time evolution of the wave, while the terms and etc. account for nonlinearity of the wave.
The CBS equation has some physical oriented history like it can be written as potential form [6] . The CBS equation was initially constructed by Bogoyavlenskii and Schiff in different ways [7] [8] [9] [10] . Recent history of some past researches show that several effective methods for obtaining exact solutions of the CBS equation are contributed by a diverse group of researchers across the globe [9] [10] [11] [12] [13] [14] , for example, the periodic and soliton solutions of the CBS equation were obtained by Gandarias et al. [11] . Its integrability has been proved by Zhang et al. [12] and derived also the symmetry reductions of the equation. Li and Chen [13] found the exact solutions by using the generalized Raccati equation expansion method. Wang and Yang [14] employed the Hirota Bilinear method for construction of the quasi-periodic wave solutions in terms of theta functions for a Hirota bilinear equation. Finally, the result is applied to the CBS equation.
The researches [7] [8] [9] [10] [11] [12] [13] [14] motivate the author to solve Eq. (1.1) analytically by using the similarity transformations method (STM). The fundamental idea behind the method is to reduce the number of independent variables by one in the PDE. The reduction of variables occurs exploiting the symmetries and using invariance property of the PDE under Lie-group theory. The theory and its applications can be grasped by the researches and text books [15] [16] [17] [18] [19] [20] . Once the PDE reduces into another PDE with lesser number of independent variable, one can obtain semi analytical/analytical solution of the PDE. On getting analytical solutions, it is easier to analysis physically to the PDE.
II. Exact Solutions
In this section, author explained briefly all the steps of the STM method to keep the work self-confined. The detailed description of the method and their applications may be studied in the literature [1-4, [15] [16] [17] [18] [19] [20] where k i ′ s are arbitrary constants. Therefore, the corresponding Lagrange's system for (2.6) is 
III. Analysis and Discussions
A similarity solution has been found explicitly in terms of , and for CBS equation which is different from previous findings [9] [10] [11] [12] [13] [14] . The Eq. (2.12) is explicit solution of the problem (1.1). Since the solutions involve arbitrary constants k 1 , k 2 etc., as well as function 2 , therefore evolutionary profile can be observed via 
IV. Conclusions
Exact solution of (2+1)-CBS equation is obtained by employing STM successfully which is different from previous findings [10] [11] [12] [13] [14] . This work may lead to further research in this important area. As discussed in the above, Lie-group theory is applied to obtain a new closed form solution of the CBS equation and given by the Eq. (2.12). The solutions reflect elastic soliton behaviour of the wave which can be used to test accuracy, comparison and analysis of numerical results in the field. This appears to be more suitable than the previous findings [9] [10] [11] [12] [13] [14] as it provides physical analysis of an exact solution of the (2+1)-CBS equation. Again the STM used here can be extended to other exact solutions of NLEEs which are arising in theoretical and applied Physics, Engineering and the like. 
